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EQUIPPED WITH THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
light valve and a projection type display device equipped 
with the liquid crystal light valve, which reduces the 
burden of a polarization plate of the light emitting surface 
side of the liquid crystal light valve, and which can last 
long. 

SOLUTION: At liquid crystal light valves 41 OR, 41 0G, 
41 0B which modulate the incident light according to the 
image information, at least 2 polarization plates 41 3R, 
414R, 413G, 414G, 41 3B, 414B are provided at the light 
emitting surface side of the liquid crystal panel 41 1R, 
41 1G, and411B. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the projection mold display 

equipped with a liquid crystal light valve and this. 

[0002] 

[Description of the Prior Art] A common projection mold indicating equipment (projector) An 
illumination-light study system including the polarization generating optical system which changes and 
carries out outgoing radiation of the light without the bias by which outgoing radiation was carried out 
to a predetermined linearly polarized light light from the light source, The colored light separation 
optical system which separates into the colored light of three colors of red, green, and blue the linearly 
polarized light light by which outgoing radiation was carried out from an illumination-light study 
system, It has composition equipped with three liquid crystal light valves which modulate each colored 
light according to image information (picture signal), the colored light composition optical system 
which consists of a crossing dichroic prism which compounds each modulated colored light, and the 
projection optical system which projects the compounded light on a screen. 

[0003] Here, in a projection mold indicating equipment, while gathering the numerical aperture of a 
liquid crystal light valve, high brightness and high contrast image display are realized by high definition 
by adopting as the polarization generating optical system of an illumination- light study system the 
integrator lens which arranged the small lens in the shape of a matrix. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it was in the conventional liquid crystal light 
valve, it had prepared one polarizing plate at a time in the optical optical plane-of-incidence [ of a liquid 
crystal panel ], and outgoing radiation side side, respectively. On the other hand, the projection mold 
display is going to high brightness-ization as mentioned above, and the burden of the polarizing plate by 
the side of an optical outgoing radiation side is becoming still larger with a raise in brightness. That is, at 
any rate in the case of the usual image display, in a black display, almost all light will be absorbed with 
the polarizing plate by the side of an optical outgoing radiation side, and this polarizing plate will 
generate heat. Therefore, the technical problem that the life of this polarizing plate became short 
occurred. 

[0005] This invention was made in order to solve this technical problem, and it aims at offering the 
projection mold display equipped with the liquid crystal light valve and this which mitigate the burden 
of die polarizing plate by the side of the optical outgoing radiation side of a liquid crystal light valve, 
and make reinforcement possible. 
[0006] 

[Means for Solving the Problem] A liquid crystal light valve of this invention is characterized by 
coming to prepare at least two polarizing plates in an optical outgoing radiation side side of a liquid 
crystal panel in liquid crystal panel equipment which modulates light which carries out incidence 
according to image information. 
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[0007] In this invention, since at least two polarizing plates (namely, outgoing radiation side polarizing 
plate) were prepared in an optical outgoing radiation side side of a liquid crystal panel, each outgoing 
radiation side polarizing plate can share the absorption of light, and pyrexia of this outgoing radiation 
side polarizing plate can be distributed. Therefore, even if it is the case where it indicates by black, a 
burden of an outgoing radiation side polarizing plate is mitigated, and it becomes possible to prolong the 
life. 

[0008] Moreover, as for the 1st polarizing plate of a direction near an optical outgoing radiation side 
side of a liquid crystal panel, it is desirable to consider as a polarizing plate with low degree of 
polarization compared with the 2nd polarizing plate. 

[0009] Thus, by constituting, an assignment ratio of the absorption of light by the 1st and the 2nd 
polarizing plate can be adjusted. 

[0010] Moreover, as for the 1st and 2nd polarizing plates at least, it is desirable to have ** material. This 
is because emission of heat by the absorption of light in the 1st or 2nd polarizing plate can be promoted 
and a temperature rise of this polarizing plate can be controlled by using ** material. 
[001 1] In this case, as for ** material, what can consider as a substrate or prism and has physical 
properties with high thermal conductivity is desirable. As ** material which has physical properties with 
high thermal conductivity, they are sapphire or Xtal. 

[0012] Moreover, it is desirable to use a polarizing plate of high weatherability for the 1st polarizing 
plate, and to use a polarizing plate of high degree of polarization for the 2nd polarizing plate. For 
example, a polarizing plate of a high iodine system of a KONSU trust ratio is used for the 1st polarizing 
plate for a polarizing plate of a color system strong against light or heat at the 2nd polarizing plate. 
[0013] Moreover, it comes to stick the 1st polarizing plate on a substrate which consists of glass, 
sapphire, or Xtal, and comes to stick the 2nd polarizing plate on a base material which consists of glass, 
sapphire, or Xtal. 

[0014] A temperature rise of the 1st and 2nd polarizing plates can be controlled by using glass, sapphire, 
or Xtal for a base material for supporting a substrate or the 2nd polarizing plate for supporting the 1st 
polarizing plate. 

[0015] Moreover, the 1st and 2nd polarizing plates can also be stuck on the front reverse side of the 
same substrate. If this substrate is the quality of the material with high thermal conductivity, it is more 
effective. 

[0016] Since number of sheets of a support substrate of these polarizing plates can be reduced, a liquid 
crystal light valve can be constituted in small and a compact. Therefore, a projector using this is also 
made to small and a compact. 

[0017] Moreover, the 1st and 2nd polarizing plates are spatially separated, and it is desirable to let a gas 
for cooling or a liquid pass in the gap. 

[0018] Generally air is used for a gas for cooling. A temperature rise of these polarizing plates can be 
controlled by pouring a gas for cooling, or a liquid in a gap of the 1st and 2nd polarizing plates. 
[0019] A projection mold display of this invention is characterized by coming to prepare a liquid crystal 
light valve according to claim 1 to 8 corresponding to each of colored light of three colors separated 
according to colored light separation optical system. 

[0020] If a liquid crystal light valve of this invention is used, in order for two or more outgoing radiation 
side polarizing plates to share the absorption of light as mentioned above, it becomes possible to make it 
fully correspond to high brightness-ization of a projection mold display. Moreover, it is possible to also 
prolong a life of itself of a projection mold display. 

[0021] Moreover, an object for red light and a liquid crystal light valve for blue glow at least have 
lambda / 2 phase-contrast board. 

[0022] Colored light of three colors separated according to colored light separation optical system 
compounds each colored light with a crossing dichroic prism, after penetrating a liquid crystal light 
valve of each colored light constituted as mentioned above. At this time, both red and blue glow that 
carry out incidence to a crossing dichroic prism consider as s-polarized light light, and, as for green 
light, considering as p-polarized light light is desirable. Therefore, lambda / 2 phase-contrast board for 
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an object for red light and a liquid crystal light valve for blue glow to change into s-polarized light light 
p-polarized light light which carries out outgoing radiation from the 1st polarizing plate are needed. It is 
because a direction carried out in this way can raise use effectiveness of light in a crossing dichroic 
prism. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. In addition, in the following explanation, especially, as long as there is no 
explanation, the direction of y and the direction of 3:00 are made [ the travelling direction of light ] into 
x directions for the direction of 12:00 seen from a Z direction and this direction of z. That is, for the 
travelling direction of light, a perpendicular direction is [ parallel directions ] x directions to the 
direction of y, and a drawing (space) to the direction of z, and a drawing (space) on a drawing, and x, y, 
and the direction of z lie at right angles mutually. In addition, s-polarized light light is a polarization 
light which has a transparency shaft perpendicularly to the y-axis or a drawing, and p-polarized light 
light is a polarization light which has a transparency shaft horizontally to a x axis or a drawing. 
[0024] Drawing 1 is the outline plan showing the optical system of the projection mold display 
incorporating the liquid crystal light valve of this invention. The optical system of this projection mold 
display 100 comes to have three main portions, the light source unit 20, the optical unit 30, and the 
projection lens unit 40. 

[0025] The optical unit 30 was equipped with the integrator optical system 300 mentioned later, the 
colored light separation optical system 380 which has a dichroic mirror 382,386 and the reflective mirror 
384, and the relay optical system 390 which has the incidence side lens 392, a relay lens 396, and the 
reflective mirror 394,398, and is further equipped with the field lens 400,402,404 of three sheets, three 
liquid crystal light valves 410R, 410G, and 410B, and the crossing dichroic prism 420 that is colored 
light composition optical system. 

[0026] The light source unit 20 is arranged at the plane-of-incidence side of the 1st lens array 320 of the 
optical unit 30, and the projection lens unit 40 which equipped the interior with the projection lens 430 
is equipped with a zoom device, and is arranged at the optical outgoing radiation side side of the 
crossing dichroic prism 420 of the optical unit 30. 

[0027] Drawing 2 is explanatory drawing showing the illumination-light study system which illuminates 
the liquid crystal panel of three sheets which is the lighting field of the projection mold display shown in 
drawing 1 . This illumination-light study system is equipped with the light source 200 with which the 
light source unit 20 was equipped, and the integrator optical system 300 with which the optical unit 30 
was equipped. The integrator optical system 300 has the 1st lens array 320, the 2nd lens array 340, a 
gobo 350 and the polarization sensing-element array 360, and the superposition lens 370. In addition, by 
drawing 2 , in order to give explanation easy, only the main components for explaining the function of 
an illumination-light study system are shown. 

[0028] The light source 200 is equipped with the light source lamp 210 and a concave mirror 212. the 
light (synchrotron orbital radiation) of the radial by which outgoing radiation was carried out from the 
light source lamp 210 is reflected with a concave mirror 212 — having — a light source optical axis ~ 
abbreviation - outgoing radiation is carried out in the direction of the 1st lens array 320 as an parallel 
bundle of rays. Here, as a light source lamp 210, a halogen lamp, a metal halide lamp, and a high- 
pressure mercury lamp can be used, and it is desirable as a concave mirror 212 to use a parabolic mirror. 

[0029] Drawing 3 is the front view (A) and the side elevation (B) showing the appearance of the 1st lens 
array 320. The small lens 321 with which this 1st lens array 320 has a rectangle-like outline was 
arranged by Nx2 trains (here N= 4) in the lengthwise direction, and was arranged in the shape of [ of M 
lines (here M= 10) ] a matrix in the longitudinal direction, and the appearance configuration where each 
smallness lens 321 was seen from z is set up so that an analog may be mostly made with the 
configuration of each liquid crystal panels 41 1R, 41 1G, and 41 IB. For example, if the aspect ratio (ratio 
of the size of width and length) of the image formation field of a liquid crystal panel is 4:3, the aspect 
ratio of each smallness lens 321 will also be set as 4:3. thus, abbreviation to which outgoing radiation of 
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the 1st lens array 320 was carried out from the light source lamp 210 » it has the function which divides 
and carries out outgoing radiation of the parallel bundle of rays to two or more partial bundle of rayses. 
[0030] The 2nd lens array 340 has the function drawn so that two or more partial bundle of rayses by 
which outgoing radiation was carried out from the 1st lens array 320 may be condensed on two 
polarization demarcation membranes 366 of the polarization sensing-element array 361,362, and 
consists of small lenses 341 of the number of lenses, and the same number which constitute the 1st lens 
array 320. In addition, the sense of the lens of the 1st lens array 320 and the 2nd lens array 340 may turn 
to a direction which is mutually different as whichever of the direction of +z or the direction of -z may 
be turned to and is shown in drawing 2 . 

[0031] Although two polarization sensing-element arrays 361,362 are considering the polarization 
sensing-element array 360 as arrangement of the symmetrical sense on both sides of the optical axis as 
the polarization generating optical system which generates linearly polarized light light is constituted 
and it is shown in drawing 2 here in order to use the illumination light without a bias efficiently, one 
polarization sensing-element array arranged by the same direction may be used for it. Drawing 4 is the 
perspective diagram showing the appearance of one polarization sensing-element array 361. The 
polarization sensing-element array 361 is equipped with the polarization beam splitter array 363 which 
consists of two or more polarization beam splitters, and the lambda / 2 phase-contrast board 364 (lambda 
is the wavelength of light) arranged alternatively in a part of optical outgoing radiation side of the 
polarization beam splitter array 363. As for the polarization beam splitter array 363, the cross section has 
the configuration on which two or more translucency members 365 of the shape of a pillar of a 
parallelogram were stuck one by one, respectively. The polarization demarcation membrane 366 and the 
reflective film 367 are formed in the interface of the translucency member 365 by turns, lambda / 2 
phase-contrast board 364 is alternatively stuck on a part for the mapping division of the x directions of 
the outgoing radiation side of the light of the polarization demarcation membrane 366 or the reflective 
film 367. In this example, lambda / 2 phase-contrast board 364 is stuck on a part for the mapping 
division of the x directions of the outgoing radiation side of the light of the polarization demarcation 
membrane 366. In addition, dielectric multilayers are used for the polarization demarcation membrane 
366, and dielectric multilayers and a metal membrane are used for the reflective film 367. 
[0032] The polarization sensing-element array 361 has the function which changes and carries out 
outgoing radiation of the flux of light by which incidence was carried out to one kind of linearly 
polarized light light (for example, s-polarized light light and p-polarized light light). Drawing 5 is the 
mimetic diagram showing an operation of the polarization sensing-element array 361. If light without 
the bias which contains an s-polarized light component and a p-polarized light component in the plane 
of incidence of the polarization sensing-element array 361 carries out incidence, this incident light will 
be first separated into s-polarized light light and p-polarized light light by the polarization demarcation 
membrane 366. After it is reflected almost perpendicularly by the polarization demarcation membrane 
366 and being further reflected by the reflective film 367, outgoing radiation of the s-polarized light 
light is carried out. On the other hand, p-polarized light light penetrates the polarization demarcation 
membrane 366 as it is. lambda / 2 phase-contrast board 364 is arranged, and this p-polarized light light 
is changed into s-polarized light light, and carries out outgoing radiation to the outgoing radiation side of 
the p-polarized light light which penetrated the polarization demarcation membrane 366. Therefore, the 
most serves as s-polarized light light, and outgoing radiation of the light which passed the polarization 
sensing-element array 361 is carried out. In addition, the s-polarized light light reflected by the reflective 
film 367 should just arrange lambda / 2 phase-contrast board 364 to the outgoing radiation side which 
carries out outgoing radiation to make into p-polarized light light light by which outgoing radiation is 
carried out from the polarization sensing-element array 361. Moreover, as long as the polarization 
direction can be arranged, lambda / 4 phase-contrast board may be used, or a desired phase contrast 
board may be prepared for the both sides of the outgoing radiation side of p-polarized light light and s- 
polarized light light. 

[0033] It can be considered that one block which consists of one more lambda / a 2 phase-contrast board 
364 is one polarization sensing element 368 including one polarization demarcation membrane 366 and 
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one reflective film 367 which adjoin each other among the above-mentioned polarization sensing- 
element arrays 361. As for the polarization sensing-element array 361 , two or more trains array of such a 
polarization sensing element 368 is carried out in the x directions. In addition, since the polarization 
sensing-element array 362 is also the completely same configuration as the polarization sensing-element 
array 361, the explanation is omitted. 

[0034] As shown in drawing 2 , a gobo 350 is arranged at the optical plane-of-incidence side of the 
polarization sensing-element array 360, and serves to adjust the amount of incident light from the 1st 
lens array 320 to the polarization demarcation membrane 366. Therefore, the protection-from-light 
section 351 and opening 352 were arranged in the shape of a stripe. That is, a gobo 350 is a plate which 
comes by turns to form the protection-from-light section 351 which is made to correspond to the optical 
plane of incidence of each translucency member 365 which constitutes the polarization sensing-element 
array 360 (361,362), and has the almost same width of face as the optical plane-of-incidence width of 
face, and the opening 352 which passes light. The protection-from-light section 351 and opening 352 are 
arranged so that the partial bundle of rays by which outgoing radiation was carried out from the 1st lens 
array 320 may carry out incidence only to the polarization demarcation membrane 366 of the 
polarization sensing-element array 360 and may not carry out incidence to the reflective film 367. 
[0035] Two or more partial bundle of rayses by which outgoing radiation was carried out from the 1st 
lens array 320 are changed into the linearly polarized light light (s-polarized light light, s-polarized light 
light, or p-polarized light light and p-polarized light light) which is about one kind to which the 
polarization sensing-element array 360 separated into two partial bundle of rayses for every partial 
bundle of rays, and the phase of wavelength was equal with lambda / 2 phase-contrast board 364, 
respectively as mentioned above. Two or more partial bundle of rayses which consist of one kind of 
such a linearly polarized light light are ****(ed) on the lighting field 410 of each liquid crystal light 
valve by the **** lens 370 shown in drawing 2 . At this time, the luminous-intensity distribution which 
irradiates the lighting field 410 serves as homogeneity mostly. 

[0036] The illumination-light study system constituted as mentioned above carries out outgoing 
radiation of the illumination light (for example, s-polarized light light and s-polarized light light) to 
which the polarization direction was equal, and illuminates each liquid crystal panels 41 1R, 41 1G, and 
41 IB through the colored light separation optical system 380 and the relay optical system 390. 
[0037] The colored light separation optical system 380 in the optical unit 30 is equipped with two 
dichroic mirrors 382,386 and the reflective mirrors 384, and has the function to separate into the colored 
light of three colors of red (R), green (G), and blue (B) the bundle of rays by which outgoing radiation is 
carried out from an illumination-light study system. The 1st dichroic mirror 382 reflects a blue glow 
component and a green light component while making a part for red Mitsunari of the light by which 
outgoing radiation was carried out from the illumination-light study system penetrate. It is reflected by 
the reflective mirror 384 and outgoing radiation of the red light R which penetrated the 1st dichroic 
mirror 382 is carried out towards the crossing dichroic prism 420. The red light R reflected by the 
reflective mirror 384 reaches liquid crystal light valve 41 OR for red light through the field lens 400 
further. The field lens 400 changes in parallel each partial bundle of rays by which outgoing radiation is 
carried out from the 1st lens array 320 of an illumination- light study system to the medial axis. In 
addition, the same is said of the field lens 402,404 prepared in the optical plane-of-incidence side of 
other liquid crystal light valves 410G and 41 0B. 

[0038] Among the green light G reflected with the 1st dichroic mirror 382, and blue glow B, it is 
reflected by the 2nd dichroic mirror 386 and outgoing radiation of the green light G is carried out 
towards the crossing dichroic prism 420. The green light G reflected by the 2nd dichroic mirror 386 
amounts to liquid crystal light valve 410G for green light through the field lens 402 further. On the other 
hand, outgoing radiation of the blue glow B which penetrated the 2nd dichroic mirror 386 is carried out 
from the colored light separation optical system 380, and it carries out incidence to the relay optical 
system 390. 

[0039] The blue glow B which carried out incidence to the relay optical system 390 reaches liquid 
crystal light valve 41 0B for blue glow via the incidence side lens 392 with which the relay optical 
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system 390 was equipped, the reflective mirror 394, a relay lens 396, the reflective mirror 398, and the 
field lens 404. In addition, the relay optical system 390 is used for blue glow B because the length of the 
optical path of blue glow B is longer than the length of the optical path of other colored light R and G, 
and it is for preventing decline in the use effectiveness of the light by diffusion of light etc. That is, it is 
for telling the partial bundle of rays which carried out incidence to the incidence side lens 392 to the 
field lens 404 as it is. 

[0040] By the way, according to the given image information (picture signal), it becomes irregular, and 
each colored light which carried out incidence to the three above-mentioned liquid crystal light valves 
41 OR, 410G, and 41 0B generates the image of each colored light. Here, each liquid crystal light valves 
410R, 410G, and 410B are equipped with liquid crystal panels 41 1R, 41 1G, and 41 IB, and the incidence 
side polarizing plates 412R, 412G, and 412B arranged at the optical optical plane-of-incidence and 
outgoing radiation side side and the outgoing radiation side [ at least two sheets ] polarizing plates 413R, 
414R, 413G, 414G, 413B, and 414B, respectively. 

[0041] Drawing 6 is explanatory drawing showing the configuration of the liquid crystal light valve of 
this invention, and has shown the optical system of an outline until it results [ from the polarization 
generating optical system (polarization sensing-element array 360) of drawing 1 ] in the crossing 
dichroic prism 420 with relation with the polarization direction further. 

[0042] First, if liquid crystal light valve 41 OR for red light is explained, this liquid crystal light valve 
41 OR is equipped with liquid crystal panel 41 1R, incidence side polarizing plate 412R, the outgoing 
radiation side [ two sheets ] polarizing plates 41 3R and 414R, and lambda/2 phase-contrast board 41 5R. 
And incidence side polarizing plate 412R and the outgoing radiation side polarizing plates 413R and 
414R are stuck on glass substrates 416R, 417R, and 418R, respectively. Moreover, incidence side 
polarizing plate 412R and 1st outgoing radiation side polarizing plate 413R of the direction near liquid 
crystal panel 41 1R are arranged so that a polarization shaft may intersect perpendicularly mutually, and 
2nd outgoing radiation side polarizing plate 414R has become 1st outgoing radiation side polarizing 
plate 413R and the direction where a polarization shaft is the same. Therefore, incidence side polarizing 
plate 412R is a polarizing plate for s-polarized light transparency which penetrates s-polarized light 
light, and the 1st and 2nd outgoing radiation side polarizing plates 41 3R and 414R are polarizing plates 
for p-polarized light transparency which penetrate p-polarized light light. 

[0043] The red light R of the s-polarized light which carries out incidence to liquid crystal light valve 
41 OR penetrates glass substrate 416R and incidence side polarizing plate 412R stuck on this almost as it 
is, and it carries out incidence to liquid crystal panel 41 1R. Liquid crystal panel 41 1R changes into p- 
polarized light light a part of s-polarized light light which carried out incidence, and only p-polarized 
light light penetrates it through glass substrate 417R by 1st outgoing radiation side polarizing plate 413R 
arranged at the optical outgoing radiation side side. Since 1st outgoing radiation side polarizing plate 
413R and a polarization shaft are the same directions, only p-polarized light light penetrates 2nd 
outgoing radiation side polarizing plate 414R through glass substrate 41 8R. Thus, incidence of the p- 
polarized light light which penetrated the 1st and 2nd outgoing radiation side polarizing plates 413R and 
414R and glass substrates 417R and 418R is carried out to lambda/2 phase-contrast board 41 5R, and 
outgoing radiation is changed and carried out to s-polarized light light in this lambda/2 phase-contrast 
board415R. 

[0044] Liquid crystal light valve 410G for green light are equipped with polarizing plate 412G and the 
1st and 2nd outgoing radiation side polarizing plates 413G and 414G liquid crystal panel 41 1G and an 
incidence side. Polarizing plate 412G and the outgoing radiation side polarizing plates 413G and 414G 
are stuck on glass substrates 416G, 41 7G, and 41 8G the incidence side, respectively. Moreover, the 
incidence side, polarizing plate 413G are arranged so that a polarization shaft may intersect 
perpendicularly mutually, and polarizing plate 414G have become polarizing plate 413G and the 
direction where a polarization shaft is the same the 1st outgoing radiation side the 2nd outgoing 
radiation side the 1st [ of the direction near polarizing plate 412G and liquid crystal panel 41 1G ] 
outgoing radiation side. 

[0045] The green light G of the s-polarized light which carries out incidence to these liquid crystal light 
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valve 410G penetrates polarizing plate 412G almost as they are a glass substrate 416G and incidence 
side, and they carry out incidence to liquid crystal panel 41 1G. Liquid crystal panel 41 1G change into p- 
polarized light light a part of s-polarized light light which carried out incidence, and only p-polarized 
light light penetrates them through glass substrate 417G by polarizing plate 41 3G the 1st outgoing 
radiation side arranged at the optical outgoing radiation side side. A 2nd outgoing radiation side, since 
polarizing plate 413G and a polarization shaft are the same directions a 1st outgoing radiation side, only 
p-polarized light light penetrates polarizing plate 414G through glass substrate 418G. 
[0046] Liquid crystal light valve 41 OB for blue glow is the same configuration as liquid crystal light 
valve 41 OR for the above-mentioned red light, and is equipped with liquid crystal panel 41 IB, incidence 
side polarizing plate 412B, the 1st and 2nd outgoing radiation side polarizing plates 413B and 414B, and 
lambda/2 phase-contrast board 41 5B. Incidence side polarizing plate 412B and the outgoing radiation 
side polarizing plates 413B and 414B are stuck on glass substrates 416B, 417B, and 418B, respectively. 
Moreover, incidence side polarizing plate 412B and 1st outgoing radiation side polarizing plate 413B of 
the direction near liquid crystal panel 41 IB are arranged so that a polarization shaft may intersect 
perpendicularly mutually, and 2nd outgoing radiation side polarizing plate 414B has become 1st 
outgoing radiation side polarizing plate 41 3B and the direction where a polarization shaft is the same. 
[0047] The blue glow B of the s-polarized light which carries out incidence to this liquid crystal light 
valve 41 OB penetrates glass substrate 416B and incidence side polarizing plate 412B stuck on this 
almost as it is, and it carries out incidence to liquid crystal panel 41 IB. Liquid crystal panel 41 IB 
changes into p-polarized light light a part of s-polarized light light which carried out incidence, and only 
p-polarized light light penetrates it through glass substrate 417B by 1st outgoing radiation side 
polarizing plate 41 3B arranged at the optical outgoing radiation side side. Since 1st outgoing radiation 
side polarizing plate 413B and a polarization shaft are the same directions, only p-polarized light light 
penetrates 2nd outgoing radiation side polarizing plate 414B through glass substrate 41 8B. Thus, 
incidence of the p-polarized light light which penetrated the 1st and 2nd outgoing radiation side 
polarizing plates 413B and 414B and glass substrates 417B and 418B is carried out to lambda/2 phase- 
contrast board 41 5B, and outgoing radiation is changed and carried out to s-polarized light light in 
lambda/2 phase-contrast board 415B. 

[0048] The crossing dichroic prism 420 generates a synthetic light which compounds the colored light 
(modulation bundle of rays) of three colors modulated by penetrating the liquid crystal light valves 
41 OR, 410G, and 41 0B, and expresses a color picture. The red-reflex film 421 and the blue reflective 
film 422 are formed in the interface of four rectangular prisms in the shape of an abbreviation X 
character at the crossing dichroic prism 420. The red-reflex film 421 is formed of the dielectric 
multilayers which choose red light and are reflected, and the blue reflective film 422 is formed of the 
dielectric multilayers which choose blue glow and are reflected. The colored light of three colors is 
compounded with these red-reflex films 421 and blue reflective films 422, and a synthetic light showing 
a color picture is generated. 

[0049] In addition, the reflection property of two reflective films 421,422 formed in the crossing 
dichroic prism 420 excels p-polarized light light in the s-polarized light light, and since the p-polarized 
light light excels s-polarized light light in reverse, a transparency property makes light which should be 
reflected by two reflective films 421,422 s-polarized light light, and makes at it light which should 
penetrate two reflective films 421,422 p-polarized light light. This is for raising the use effectiveness of 
the light in the crossing dichroic prism 420. Therefore, one lambda / 2 phase-contrast board are put into 
red light and blue glow at least. Whichever is sufficient as the location before and after a liquid crystal 
light valve (an incidence side or outgoing radiation side). Furthermore, it may stick with a polarizing 
plate and you may use. 

[0050] Outgoing radiation of the synthetic light generated with the crossing dichroic prism 420 is carried 
out in the direction of the projection lens 430. The projection lens 430 carries out expansion projection 
of the synthetic light by which outgoing radiation was carried out from the crossing dichroic prism 420, 
and displays a color picture on a screen (not shown). 

[0051] In this invention, the liquid crystal light valves 41 OR, 410G, and 41 0B equip the optical outgoing 
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radiation side side of each liquid crystal panels 41 1R, 41 1G, and 41 IB with at least two polarizing plates 
413R, 414R, 413G, 414G, 413B, and 414B as mentioned above corresponding to each. Therefore, even 
if it is the case where it indicates by black extensively on a screen, they are each outgoing radiation side 
polarizing plates 413 and 414 (the outgoing radiation side polarizing plate about one liquid crystal light 
valve of arbitration shall be expressed with these signs). Moreover, it may express with a representation 
sign similarly about other components. The absorption of light can be made to share. For example, the 
assignment rate of the absorption of light can also be set to 1 :1 with the 1st outgoing radiation side 
polarizing plate 413 and the 2nd outgoing radiation side polarizing plate 414. Or the 1st outgoing 
radiation side polarizing plate 413 is lower, and degree of polarization can use what has the high one of 
the 2nd outgoing radiation side polarizing plate 414, and can also make it a different absorption 
coefficient (it is 99.9% with the 60% and 2nd outgoing radiation side polarizing plate 414 at the 1st 
outgoing radiation side polarizing plate 413). It is good to use the polarizing plate of high 
weatherability, for example, the polarizing plate of a color system strong against light or heat, for the 1st 
outgoing radiation side polarizing plate 413, and to specifically use the polarizing plate of high degree of 
polarization, for example, the polarizing plate of the high iodine system of a contrast ratio, for the 2nd 
outgoing radiation side polarizing plate 414. 

[0052] Thus, the burden is mitigable by making such outgoing radiation side polarizing plate 413,414 
share the absorption of light, and distributing pyrexia of the outgoing radiation side polarizing plate 
413,414 by forming two or more outgoing radiation side polarizing plates 413,414 in the optical 
outgoing radiation side side of a liquid crystal panel 411. Therefore, the life of the outgoing radiation 
side polarizing plate 413,414 becomes long, and it becomes possible to make it fully correspond to high 
brightness-ization of a projection mold display of it. 

[0053] With the gestalt of operation shown in drawing 6 , the 1st and 2nd outgoing radiation side 
polarizing plates 413,414 are the configurations stuck on the glass substrate 417,418, respectively like 
the incidence side polarizing plate 412. As a support substrate 417,418 of such outgoing radiation side 
polarizing plate 413,414, a transparent member with the high thermal conductivity of sapphire or Xtal 
can be used for others. It becomes possible to reduce the temperature rise of the outgoing radiation side 
polarizing plate 413,414 of sapphire or Xtal compared with glass, since thermal conductivity is high. 
[0054] Moreover, the 1st and 2nd outgoing radiation side polarizing plates 413,414 may be stuck on the 
front reverse side of the same support substrate 419 as shown in drawing 7 . The support substrate 419 
consists of a transparence member with the high thermal conductivity of glass or sapphire, Xtal, etc. like 
the above. Moreover, as shown in drawing 8 , the 2nd outgoing radiation side polarizing plate 414 may 
be stuck on the crossing dichroic prism 420. In this case, while using ** material with the heat 
conductivity high as much as possible for the crossing dichroic prism 420, in red and the liquid crystal 
light valves 41 OR and 41 0B for blue glow, it is necessary to form lambda / 2 phase-contrast boards 415R 
and 415B in an optical incidence side, respectively. 

[0055] In this case, as for the crossing dichroic prism 420, it is desirable to use ** material with high 
thermal conductivity. It is for controlling the temperature rise of 2nd outgoing radiation side polarizing 
plate 414R. In addition, above-mentioned ** material expresses transparence members, such as glass, 
sapphire, and Xtal. 

[0056] Moreover, as shown in drawing 1 , drawing 6 , and drawing 8 , the 1st and 2nd outgoing 
radiation side polarizing plates 413 and 414 are spatially separated, and pass the gas 440 for cooling (for 
example, air) in the gap. This is also one means for controlling the temperature rise of the 1st and 2nd 
outgoing radiation side polarizing plates 413 and 414. Moreover, it is also possible to replace with a gas, 
to pour a liquid or to soak in a liquid, and the cooling effect in this case is still higher compared with a 
gas. In addition, by drawing 1 , since it is brief, the arrow head which shows the flow direction of the 
gas for cooling is not shown. 

[0057] In addition, although the above-mentioned operation gestalt explained the case where this 
invention was applied to the projection mold indicating equipment which used the liquid crystal light 
valve of a transparency mold, this invention is applicable also to the projection mold indicating 
equipment which used the liquid crystal light valve of a reflective mold. Here, the "transparency mold" 
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means that it is the type whose liquid crystal light valve penetrates light, and means that a "reflective . 
mold" is a type whose liquid crystal light valve reflects light. In the projection mold display which 
adopted the liquid crystal light valve of a reflective mold, while a dichroic prism is used as a colored 
light separation means to divide light into the light of three colors of red, green, and blue, it may be used 
also as a colored light composition means which compounds the light of three modulated colors and 
carries out outgoing radiation in the same direction; 

[0058] Moreover, although the front projection mold display which performs projection, and the 
direction which observes a projection image have the back projection mold display which performs 
projection from the opposite side as a projection mold display from the direction which observes a 
projection image, the configuration shown with the gestalt of the above-mentioned implementation is 
applicable to the all. 
[0059] 

[Effect of the Invention] Since at least two polarizing plates were prepared in the optical outgoing 
radiation side side of a liquid crystal panel and the burden of a polarizing plate is mitigable according to 
this invention by making the absorption of light share with the polarizing plate of these plurality as 
mentioned above, the life of a liquid crystal light valve can be prolonged, therefore correspondence 
becomes possible enough at high brightness-ization of a projection mold display. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A liquid crystal light valve characterized by coming to prepare at least two polarizing plates in 
an optical outgoing radiation side side of a liquid crystal panel in a liquid crystal light valve which 
modulates light which carries out incidence according to image information. 

[Claim 2] The 1st polarizing plate of a direction near an optical outgoing radiation side side of said 
liquid crystal panel is a liquid crystal light valve according to claim 1 characterized by degree of 
polarization being low compared with the 2nd polarizing plate. 

[Claim 3] Said 1st and 2nd polarizing plates at least are liquid crystal light valves according to claim 1 
or 2 characterized by having ** material. 

[Claim 4] A liquid crystal light valve according to claim 3 characterized by said ** material being a 
substrate. 

[Claim 5] A liquid crystal light valve according to claim 3 characterized by said ** material being prism. 

[Claim 6] Said ** material is a liquid crystal light valve according to claim 5 characterized by having 
physical properties with high heat conductivity. 

[Claim 7] ** material which has physical properties with said high thermal conductivity is a liquid 
crystal light valve according to claim 6 characterized by being sapphire or Xtal. 

[Claim 8] A liquid crystal light valve according to claim 1 to 3 characterized by using a polarizing plate 
of high weatherability for said 1st polarizing plate, and using a polarizing plate of high degree of 
polarization for said 2nd polarizing plate. 

[Claim 9] claim 1- characterized by coming to stick said 1 st polarizing plate on a substrate which 

consists of glass, sapphire, or Xtal — a liquid crystal light valve given in either 3 or 8. 

[Claim 10] claim 1- characterized by coming to stick said 2nd polarizing plate on a base material which 

consists of glass, sapphire, or Xtal ~ a liquid crystal light valve given in either 3 or 8. 

[Claim 11] They are claims 1-4 characterized by coming to stick said 1st and 2nd polarizing plates on 

the front reverse side of the same substrate, or a liquid crystal light valve according to claim 6 to 10. 

[Claim 12] Said 1st and 2nd polarizing plates are liquid crystal light valves according to claim 1 to 11 

characterized by being spatially separated and letting a gas for cooling, or a liquid pass in the gap. 

[Claim 13] A projection mold display characterized by coming to prepare a liquid crystal light valve 

according to claim 1 to 12 corresponding to each of colored light of three colors separated according to 

colored light separation optical system. 

[Claim 14] An object for red light and a liquid crystal light valve for blue glow at least are a projection 
mold display according to claim 13 characterized by having lambda / 2 phase-contrast board. 
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[Drawing 1] 




[Drawing 4] 
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[Drawing 8] 
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